Heating System for a Vehicle 

Cross-References to Related Applications 

Not applicable. 

Statement Regarding Federally Sponsored Research or Development 
Not applicable. 

Background of the Invention 
[0001] The present invention relates to a heating system for a vehicle, including a heating 
air fan for producing a heating air flow to be introduced into a vehicle interior, and also a 
heating device with a heat exchange arrangement for heating the heating air flow forwarded 
by the heating air fan. 

Technical Field 

[0002] The situation often arises in constructing heating systems for vehicles that differ- 
ent system regions are provided by different suppliers, and these different system regions 
then must to be connected together. Thus, for example, the heating device with the associ- 
ated heat exchanger arrangement can on the one hand represent a self-contained system 
region, and the heating air fan, possibly combined with an air conditioning arrangement, can 
represent a further self-contained system region. These two system regions then must be 
operated in tandem so that the desired operation results: for example, the vehicle interior of 
a vehicle having the whole system can be brought to the desired temperature as quickly as 
possible in the auxiliary heating mode or in the supplementary heating mode. Different 
input quantities, such as, for example, different reference temperatures, are available for the 
control of the two mentioned system regions, and then have to be further processed so that 
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the desired state is reached as quickly as possible and with the most efficient use of the 
applied energy. 

Summary of the Invention 

[0003] The object of the present invention is to provide a vehicle heating system that has 
an efficient operating characteristic, with a minimum connection of different system regions 
from a control technology standpoint. 

[0004] According to the present invention, this object is attained by a heating system for 
a vehicle, comprising a heating air fan for producing a heating air flow to be introduced into 
a vehicle interior, a heating device with a heat exchange arrangement for heating the heating 
air flow delivered by the heating air fan, a vehicle interior temperature sensor arrangement 
for producing an output related to the temperature in the vehicle interior, a vehicle interior 
reference temperature presetting arrangement, a heating air flow temperature sensor ar- 
rangement for producing a second output relating to the temperature of the heating air flow 
heated by the heating device, a control arrangement which is constituted so as to set the 
forwarding capacity of the heating air fan in dependence on the first output and the vehicle 
interior reference temperature predetermined by the vehicle interior reference temperature 
presetting arrangement and the heating capacity of the heating device in dependence on the 
second output. 

[0005] It is fundamental for the arrangement according to the invention that the two sys- 
tem regions, heating air fan on the one hand and heating device on the other hand, are basi- 
cally controlled in dependence on different quantities, and a quantity used in a direct fashion 
in the process of one system is not also used for control in the other system. In this way, the 
two systems can be largely decoupled, both as regards construction technology and as re- 
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gards control technology, thus making it possible to provide them as basically also self- 
sufficiently operating modular regions. 

[0006] For example, it can be provided that a heating air flow reference output tempera- 
ture is predetermined, and that the control device controls the heating device in dependence 
on the second output and the heating air flow reference outlet temperature. In order to be 
able to obtain here the quickest possible heating of a vehicle interior, it is proposed that the 
heating air reference outlet temperature is fixedly predetermined in the region of 60°C - 
90°C. The heating air flow reference outlet temperature is thus, in the system according to 
the invention, a quantity which is basically fixedly predetermined or can be predetermined, 
and which results, for example, from constructional parameters, such as, e.g., the materials 
used for the channels conducting the heating air flow. It is however basically independent, 
for example, from the vehicle interior reference temperature. This in its turn means that 
when on the one hand the heating air flow reference temperature is predetermined and on the 
other hand the vehicle interior reference temperature is fixedly predetermined, the setting of 
the vehicle interior reference temperature is influenced by the delivery capacity at which the 
heating air fan is working. The delivery capacity of the heating air fan, in its turn, indirectly 
predetermines the heating capacity at which the heating device has to be operated in order to 
be able to attain the basically fixedly predetermined heating air reference outlet temperature, 
which forms the essential input quantity for controlling the heating device. A smaller heat- 
ing air flow requires, at a predetermined inlet temperature of the heating air before entering 
the heat exchanger arrangement, a smaller heating capacity, and vice versa. 

[0007] Thus, in the design of a heating system according to the invention, it is basically 
provided that the delivery capacity of the heating air fan, or a quantity representing this, 
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does not form an input quantity, on which the control of the heating device is to be based, 
for the control arrangement. According to a further advantageous aspect of the present 
invention, the result of this is the possibility that the control device comprises a first control 
device for controlling the heating air fan and a second control device for controlling the 
heating device, the first control device having the first output and the vehicle interior refer- 
ence temperature as input quantities, and the second control device having the second output 
and the heating air reference outlet temperature as input quantities. It can thus be seen that 
the two system regions, associated with which are control devices which are also arranged as 
physically mutually separated, operate on the basis of different input quantities and, for 
example, it is not necessary to also use the delivery capacity of the heating air fan, prede- 
termined by the first control device, as the control basis for the heating capacity of the heat- 
ing device. 

Brief Description of the Drawing 
[0008] The present invention is described in detail hereinafter with reference to the ac- 
companying Figure, which is a diagram representing the principle of a heating system ac- 
cording to the invention. 

Detailed Description of the Invention 
[0009] The heating system 10 shown in the Figure includes as an essential component a 
conditioning module 12 surrounded by a dashed line. This conditioning module 12 receives 
air to be brought to the right temperature, on the one hand from a schematically indicated 
vehicle interior 14, as indicated by a flow arrow 16, and on the other hand from the exterior, 
as indicated by a flow arrow 18. These two air flows are mixed in a mixer 20 and are con- 
ducted to a heating device 22. This takes place under the delivery action of a fan 24 pro- 
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vided downstream of the heating device. An air flow is thus produced flowing through a 
heat exchanger arrangement 26 of the heating device 22 and, as indicated by a flow arrow 
28, entering the vehicle interior. 

[0010] It should be mentioned regarding the construction of the heating device 22 that 
this can be of conventional construction and can have a heating burner 30, indicated only 
schematically, to which fuel to be combusted is supplied by a metering pump 32, and to 
which the combustion air required for combustion is supplied by a combustion air fan 34. 
The heating burner 30 can be an atomizing burner or an evaporative burner, and an ignition 
member 36, for example a glow ignition pin, is associated with the heating burner 30 for 
igniting it. Furthermore, a flame sensor 38 can be associated with this, while an overheating 
sensor 40 can be associated with the heat exchanger arrangement 26. The heating device 22 
itself, together with the metering pump 32 and the heating air fan 34, is under the control of 
a control device generally denoted by 42. The glow ignition pin 36 to be activated in the 
starting phase of the heating device 22 is also under the control of the control device 42. 
The control device 42 receives, besides the outputs of the already mentioned sensors 38, 40, 
an output from an outlet temperature sensor 44, which detects the temperature of the air flow 
after this has flowed through the heat exchanger arrangement 26. It goes without saying that 
the outlet temperature sensor 44 can also be arranged upstream of the fan 24, or can deter- 
mine the temperature of the air flow upstream with respect to this fan 24. 

[0011] A further control device 46 is associated with the fan 24, which means that the fan 
24 is operated by the production of corresponding control instructions according to the 
predetermination of the control device 46. The control device 46, which furthermore can 
also control the mixer 20 for setting the circulated air/fresh air ratio, receives various input 
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quantities. One of these is an output of a temperature sensor 48 which detects the tempera- 
ture of the air flow entering the heat exchanger arrangement 26. An interior temperature 
sensor 50 furthermore inputs its output into the control device 46. A starting preset ar- 
rangement 52, for example an operating switch, can produce a signal which indicates to the 
control device 46 that the heating system 10 is to be operated, for example, in an auxiliary 
heating mode or a supplementary heating mode. Corresponding information can also be 
generated by a programmable time switch clock 54. This information representing the 
starting phase of the heating operation can also be supplied to the control device 42, either 
directly from the regions 52, 54 or by relaying by the control device 46. The control device 
46 furthermore receives from a vehicle interior reference temperature presetting device 56, 
for example, a temperature selection switch, information regarding the temperature to which 
the vehicle interior is to be heated or at what temperature it is to be kept. A fresh 
air/circulated air ratio selection device 58 makes possible the presetting of a given ratio of 
fresh air to circulated air, or operation, for example, in fresh air mode or in circulated air 
mode. The arrangements 52, 56, 58 can, for example, be manually actuatable arrangements, 
but however can also be implemented in the form of a control system region that generates 
corresponding presets and provides them for the control device 46 as information to be 
processed, so that, for example, these arrangements can also be a portion of the control 
device 46 itself. 

[0012] The operation of the heating system 10 according to the invention and shown in 
the Figure is explained in detail hereinafter for auxiliary heating operation. For this it is 
assumed that a switch-on instruction is generated, either by the time switch clock 54 or the 
arrangement 52, i.e. an instruction which signals that the heating operation is to be begun. 
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Since it is to be assumed that the auxiliary heating mode is performed only at comparatively 
low external temperature, and that the vehicle interior has already been preheated in a cer- 
tain manner, for example by sunshine, and to the extent that the contained air has a higher 
temperature than the external air, it can be predetermined by the arrangement 58 that opera- 
tion is in circulated air mode, which can be changed over in that by means of the mixer 20 
either only circulated air withdrawn from the vehicle interior 14 is introduced, or this circu- 
lated air is used with the admixture of a small proportion of fresh air, for example 15%, and 
is conducted to the heat exchanger arrangement 26. Furthermore the arrangement 56 pro- 
duces a vehicle interior reference temperature which can be situated at +20°C, for example. 

[0013] The information that auxiliary heating operation has begun, as already mentioned 
hereinabove, is also conducted to the heating device 42, so that this now sets the heating 
device 22 in operation by energizing the metering pump 32, the combustion air fan 34, and 
the glow ignition pin 36. With the setting of the heating device 22 in operation, or for ex- 
ample when it is detected by the flame sensor 38 that the heating burner 30 has ignited and 
thus the heating device 22 is in a state in which heat of combustion can be transferred in the 
heat exchanger arrangement 26 to the air flow passing through this, the control device 46 
activates the fan 24 in order to generate an air circulation or air flow. The delivery capacity 
of the fan 24 is here substantially determined by the difference between the vehicle interior 
reference temperature predetermined by the arrangement 56, and the vehicle interior tem- 
perature detected by the sensor arrangement 50. The greater this temperature difference, the 
greater the delivery capacity of the fan 24 is set, in order to ensure that a relatively large 
amount of heated air introduced into the vehicle interior 14 can effect the quickest possible 
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heating of the vehicle interior 14, i.e., the quickest possible approach of the actual tempera- 
ture detected by the sensor arrangement 50 to the vehicle interior reference temperature. 

[0014] A value is predetermined in the control device 42 for the reference temperature of 
the air flow leaving the heat exchanger arrangement 26. This value, e.g. fixedly and in- 
variably predetermined, is chosen so that the air leaving the heat exchanger arrangement 26 
and flowing into a duct system generally constructed of plastic material cannot lead to ther- 
mally-induced deformations of various plastic components. It may be assumed, for exam- 
ple, that this reference temperature is at 65°C. However, a temperature in the region of up to 
80°C is sought here. The heating device 42 compares this reference temperature with the 
actual temperature of the air flow determined by the sensor arrangement 44 and, according 
to the result of the comparison, changes the amount of heat energy liberated by combustion 
in the heating burner 30, and consequently the heating capacity of the heating device 22. 
The heating capacity required to reach this fixedly predetermined reference temperature is 
essentially dependent on the inlet temperature at which the air enters the heat exchanger 
arrangement 26, and on the air mass flow which passes through the heat exchanger arrange- 
ment 26. The more air passes through this heat exchanger arrangement 26, the more heat 
energy has to be provided by means of the heating burner 30 in order to reach the desired 
reference temperature, for example in the region of 65°C, at the outlet region or for introduc- 
tion into the vehicle interior space 14. However, it follows from this that, although the 
heating device 46 controlling the fan 24 has no direct effect on the operation of the heating 
device 22, since no corresponding control connection exists, the delivery capacity predeter- 
mined for the fan 24 by the control device 46 will have an effect on the temperature of the 
air leaving the heat exchanger arrangement 26, and to this extent the control device 42, 
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according to the detection of this temperature, will pass this on in a corresponding manner to 
the heating capacity of the heating device 22 or of its burner 30, for example, by increasing 
the delivery capacity of the fan 24. To this extent there exists between the control character- 
istic of the control device 46 and the control characteristic of the control device 42 a close 
relationship for the two system regions operated by these control devices, although due to a 
corresponding predetermination of control quantities, neither of these control devices per- 
forms a control function in the other system region. This makes it possible to integrate the 
heating device 22 with the control device 42 associated therewith, and of course also the 
metering pump 32 and the combustion air fan 34, as a substantially independently con- 
structed and also self-sufficiently operating system region into an overall system. Changes 
of control technology in the region of the control device 45 for the fan 24 are thereby not 
necessary. 

[0015] It should be mentioned that in addition to the aforementioned input quantities 
which are basic for the control of the different system regions, respectively including meas- 
urement quantities on the one hand and either fixedly predetermined or variably predeter- 
minable reference values on the other hand, additional information, such as e.g. the tempera- 
ture of the air entering the heat exchanger arrangement 26, detected by the sensor arrange- 
ment 48, can of course be made use of in the different control device 42 or 46, as can further 
external parameters likewise, such as external air temperature, external air pressure and the 
like. It goes without saying that the system shown in the Figure can include still further 
regions, such as e.g. an air conditioning unit associated with the fan 24, which can then also 
be controlled by the control device 46. It is of course also possible, for example, to arrange 
the fan 24 upstream with respect to the heat exchanger arrangement 26. 
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